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Introducing Regulated Ecosystem Model (ReCOM)
• ReCOM is an 
ecosystem 
model coupled to 
the MITgcm.




Geider et al. 


























Estimating biomass from chlorophyll




• It is easy to 
gather at global 
scale and proxy 
for biomass.









Central Cantabrian Sea Monthly 2008/2010 100
Central Cantabrian Sea Daily August / November 2008 120
Bay of Biscay Spring 2008/2010 260
Carbon and chlorophyll in the field
• In situ carbon data 
are not easy to 
collect.
• Options: POC, 
microscopy, flow 
cytometry…
• Our field data base 
gathers carbon 
obtained with flow 
cytometry and 
chlorophyll from 
the Bay of Biscay.
Relating carbon to chlorophyll
• The relationship 
Chl to C is 
variable at local 
scale.
• One advantage of 
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Seasonality of the carbon to chlorophyll ratio in SURFACE
• A station in the 
central Cantabrian 
Sea was monitored 
every month from 
2008 to 2010 .
• The Chl:C ratio in 
surface followed 
similar trends.
• However, biomass 





• Satellite does not 
provide data 
below surface.
• Chl:C ratio 
changes with 
depth mainly due 
to acclimation to 
decreasing light.
• Agreement of 
ReCOM output 
with field data 
decreased in 
depth.
Seasonality of the carbon to chlorophyll ratio in DEPTH
• Photoacclimation is 
typically observed 
in an increment of 
the Chl:C with 
depth.
• Although light 
seems the main 
driver there are 
other factors that 
play a role:
• Nutrients, MLD, 
intensity of mixing, 
taxonomic 
composition…
Variability of Chla:C ratio in depth: PHOTOACCLIMATION
November
August
Relating Chla:C to phytoplankton growth
• Laws and 
Bannister (1980) 
related Chl:C ratio 
with growth rate 
of phytoplankton.
• The relationship 
was different for 
nutrient limited 
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Fig. 5. Smooth curve to light-l imited data from 
Bannister’s model. Regression to nutrient-limited 
data, Chl a:C = 1.14 + 15.1 /.L. 
1979), Dunaliella tertiolecta (Eppley 
and Dyer 1965), and Coccolithus huxleyi 
(Paasche 1967). The smooth curve 
through the light-limited data was cal- 
culated using the theory of Bannister 
( 1979) (see later discussion). 
Figllre 6 shows the mean particulate 
N:C ratios at each dilution rate. Once 
again, the nutrient-limited and light-lim- 
ited data sets follow distinctly different 
patterns. Under light limitation, N:C ra- 
tios show a significant (r> < 0.01) nega- 
tive correlation with D, while the nitrate- 
and phosphate-limited data show a sig- 
nificant (p < 0.02) positive correlation 
with D. The N:C ratios at the four highest 
ammonium-limited dilution rates also 
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Fig. 6. Linear regressions arc as follows: light- 
limited, N:C = 231 - 60.2 p; nutrient-limited (eu- 
eluding lowest p N.EI,-limited point), N:C = 33 + 
92.5 p. 
relation with D. If we exclude the 1owe:st 
dilution rate ammotlium-limited data 
point from the analysis, an analysis of cl)- 
variance reveals no significant difference 
(p > 0.05) in the trends exhibited by the 
three nutrient-limited data sets; a COW 
mon regression line was therefore fit to 
the combined data (R = 0.941, p < 0.01). 
It is now generally agreed that steady 
state phytoplankton growth rates may be 
equally well regarded as being con- 
trolled by external or by internal nutrierlt 
concentrations (Caperon and Meyer 1972; 
Goldman 1977). If the internal pool equa- 
tion of Droop (1973) is applicable to 
growth on a light-dark cycle as well as in 
the strict steady state, then a plot of the 
yield coefficient Y (=Q -I, where (, is the 
cell quota of nutrient) vs. EL (=D) should 
be a straight line with a negative slope 
(Droop 1974). Figure 7 shows the mean 
yield coefficients in terms of cell nitrogen 
In situ Bay 
of Biscay
• On a global basis 





Relating Chla:C to phytoplankton growth: GLOBAL SCALE




• Variability of Chl:C ratio in depth can be improved in 
the model:
• Redefinition of the chlorophyll synthesis term.
• Inclusion of spectral quality of light.
• ReCOM can detect deviations from balanced growth 
at global scale.
• Which are the causes?
• Next steps:
• Photodamage and recovery.
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